Kinetics of gamma-H2AX focus formation upon treatment of cells with UV light and alkylating agents.
Histone H2AX is rapidly phosphorylated in response to DNA double-strand breaks (DSBs) induced by ionizing radiation (IR). Here we show that DNA damage induced by alkylating agents [methyl methanesulfonate (MMS) and N-methyl-N'-nitro-N-nitrosoguanidine (MNNG)] and ultraviolet light (UV-C) leads to a dose and time dependent accumulation of phosphorylated H2AX (gamma-H2AX). Time course experiments revealed that the number of gamma-H2AX foci reached peak levels 8 hr after MMS or MNNG treatment and declined to almost control values within 24 hr after exposure. Upon UV-C treatment, a biphasic response was observed with a maximum 12 hr after treatment. In 43-3B cells deficient in nucleotide excision repair (NER) the number of gamma-H2AX foci increased steadily. gamma-H2AX foci were preferentially formed in BrdU labeled cells. In proliferation compromised cells, the gamma-H2AX level was significantly reduced, indicating that most of the gamma-H2AX foci induced by UV-C and alkylating agent treatments were replication dependent. The data are in line with the view that DNA damage induced by UV-C light and simple alkylating agents, leads to the formation of DSBs during DNA replication giving rise to H2AX phosphorylation. In replicating NER defective cells, DSBs accumulate due to nonrepaired primary DNA lesions that produce a high level of DSBs during replication. The data support that gamma-H2AX foci are a useful marker of DSBs that are induced by S-phase dependent genotoxins during replication.